INTRODUCTION
% peptone water (Merck, Darmstadt, Germany) and further homogenised in sterilised 155 stomacher bags (AES, Combourg, France) according to previous research (Ben-Gigirey 156 et al., 1998; Ben-Gigirey et al., 1999) . A 0.1% peptone-water solution was employed to 157 prepare serial dilutions from the different microbial extracts.
158
Total aerobes were analysed by surface inoculation on plate count agar (PCA, 159 Oxoid Ltd., London, UK) after being incubated at 30 ºC for 48 h. Psychrotrophs 160 evolution was also investigated in PCA, being the incubation carried out at 7-8 ºC for 7 161 days. Enterobacteriaceae were analysed by pour plating using Violet Red Bile Agar
162
(VRBA) (Merck, Darmstadt, Germany) after being incubated for a 24-hperiod at 37±0.5 163 ºC. Microorganisms showing a proteolytic or lipolytic phenotype were analysed on a 164 casein-agar medium or on tributyrine-agar, respectively, after being incubated at 30 ºC 165 for 48 h, according to previous research (Ben-Gigirey et al., 2000) .
166
For all kinds of analyses, microbial counts obtained were transformed into log 167 CFU g -1 muscle values before undergoing the statistical analysis. All analyses were 168 carried out in triplicate.
lipid extract of the hake muscle in agreement with the Lowry & Tinsley (1976) method, 179 which is based on a complex formation with cupric acetate-pyridine followed by 180 spectrophotometric (715 nm) determination; results are depicted as g FFA kg -1 lipids.
181
The peroxide value (PV) was determined spectrophotometrically (Beckman Coulter, 
RESULTS AND DISCUSSION

213
Quality evaluation by assessment of microbiological analyses
214
The investigation of aerobic mesophiles in all four hake batches is presented in 215 usually considered as a limit of microbial acceptability of fish products.
227
The comparative evolution of psychrotrophs in hake batches is also shown in 228 were remarkably low in all batches at all sampling times, reaching levels in the range of 244 1.00-1.43 log units. These results confirm the very good initial microbial quality of the 245 hake specimens considered in this study.
246
The investigation of microorganisms exhibiting a proteolytic phenotype is 247 presented in Figure 1 . The negative effect of proteolytic bacteria in the degradation and 248 spoilage of fish muscle has been previously described (Rodríguez et al., 2003) . The results of this microbial group were quite similar as those observed for both aerobes and ions in bacterial growth environment (Sandsdalen et al., 2003; Smit, 2004 when compared with Control batch at day 9 (ET samples) and at day 13 (ET-AQ 363 samples). As a result, a partial inhibition of secondary lipid oxidation development is 364 concluded in batches including an ethanolic extract in the icing system. However, no 365 significant differences (p>0.05) could be obtained between ET-AQ and ET batches.
366
A marked increase (p<0.05) of the FR value was obtained for all kinds of hake 367 samples at day 2 (Table 3) , that was followed by a period of negligible changes in all 368 fish samples (2-9-day period). This lack of FR increase with increasing chilling times is values throughout the whole storage period, these differences being significant at day 9.
376
Consequently, an inhibitory effect on tertiary lipid oxidation compounds formation is 377 concluded by employing an icing medium including both ethanolic and aqueous extracts 378 of F. spiralis.
379
In agreement with their photosynthetic role, algae are known to be exposed to a et al., 2014) . In a Tierney, M., Smyth, T., Hayes, M., Soler-Vila, A., Croft, A., & Brunton, N. (2013a) . Tierney, M., Smyth, T., Rai, D., Soler-Vila, A., Croft, A., & Brunton, N. (2013b) . Table 1 . 
